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Abstract
We use the superconformal method to construct the full off-shell action of N = (1, 0), D = 6
supergravity, which has apart from the graviton and the gravitino, a 2-form gauge field, a dilaton
and a symplectic Majorana spinor. We give detailed formula for superconformal expressions that
can be useful for extensions of the theory to more matter multiplets or gauged supergravity.
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1 Introduction
In [1] Salam and Sezgin argued that N = (1, 0), D = 6 Poincare´ supergravity coupled to a
U(1) vector multiplet spontaneously compactifies on M4 × S2 giving rise to chiral fermions
and breaking supersymmetry down to N = 1. In view of extending this model and to
obtain a more realistic compactification scheme, general couplings of N = (1, 0), D = 6
supergravity to different types of matter multiplets were constructed in [2]. These couplings
were constructed by using the method of superconformal tensor calculus. This method,
developed in [3, 4, 5, 6, 7, 8], provides a very convenient framework to study general matter
couplings to supergravity theories. After writing down the superconformal theory, suitable
gauge conditions (breaking superconformal symmetries down to super-Poincare´ symmetries)
give rise to different formulations of Poincare´ supergravity.
The minimal field content of N = (1, 0), D = 6 supergravity contains an antisymmetric
tensor with a self-dual field strength, often called chiral 2-forms. This leads to difficulties
for a Lagrangian formulation, similar to those for type IIB supergravity. We refer to [9]
for a discussion on the possibilities for the Lagrangians of theories with chiral 2-forms. The
action in [2] is constructed by combining the anti-self dual field strength with a self-dual field
strength that is present in a tensor multiplet. This will lead to supergravity with a physical
(non-chiral) 2-form, avoiding the chirality problems. We will denote this theory as ‘off-shell
N = (1, 0), D = 6 supergravity’.
In [2] only the bosonic part of this action was explicitly constructed. In this article
we will discuss this method in detail and construct the full (fermionic plus bosonic) action
for minimal 6 dimensional supergravity with auxiliary fields using superconformal tensor
calculus.
The off-shell Poincare´ action has several applications. When obtaining this action by
gauge fixing the redundant conformal symmetries of the superconformal action, the SU(2)
R-symmetry group is broken down to U(1). A vector multiplet action can then be added to
the off-shell Poincare´ action, gauging this U(1) R-symmetry. Hence, one obtains an off-shell
theory that is dual to the Salam-Sezgin model, which is 6-dimensional gauged Maxwell-
Einstein supergravity.
In a next step, curvature squared terms (R2-terms) can be added to this dual Salam-
Sezgin model, and the influence of these terms to solutions of the model (like the M4 × S2
solution or brane solutions) can be studied. A convenient trick to construct supersymmetric
R2-terms was developed in [10, 11]. This R2-action is off-shell, hence justifying the need for
a full off-shell formulation of Poincare´ supergravity.
Another application is related to [12]. In this article a three-parameter family of massive
N = 1 supergravities in D = 3 is obtained from the S3 reduction of an off-shell D = 6
Poincare´ supergravity that includes an R2-term. Only the bosonic terms of these actions are
obtained via compactification. The fermionic part is constructed afterwards via the Noether
method. From a full off-shell Poincare´ action in six dimensions, also the fermionic terms of
these three dimensional theories can be reached directly from compactification.
As said above the aim of this article is to construct an off-shell action for Poincare´
supergravity using superconformal methods. The fact that the minimal field content of
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N = (1, 0), D = 6 supergravity contains an anti-self dual field strength is reflected in the
superconformal theory by the fact that the Standard Weyl multiplet that is known from
D = 4 [5], and D = 5 [13, 14, 15] contains an anti-self dual tensor T−abc. We denote this here
as the Weyl 1 multiplet. Combining this multiplet with a superconformal tensor multiplet,
which has a self-dual tensor leads to a superconformal multiplet with a physical (non-chiral)
tensor (Weyl 2 multiplet). To obtain meaningful superconformal actions, one needs also a
further ‘compensating multiplet’. Two choices have been discussed in [2]: a hypermultiplet
and a linear multiplet. In order to get an off-shell Poincare´ theory, the linear multiplet is
required. The different multiplets and couplings will be reviewed in detail in section 2.
This section also contains different tables in which the reader can follow the set of inde-
pendent fields in each step of the construction. They contain also the counting of degrees of
freedom (dof) without use of field equations (‘off-shell counting’). The final super-Poincare´
theory contains 48+48 off-shell dof. After use of the field equations they are reduced to
16+16: graviton, scalar and 2-rank antisymmetric tensor on the bosonic side, and gravitino
and a simple spinor on the fermionic side.
In Section 3 the action is constructed explicitly. First the superconformal action is built
by coupling a linear multiplet to the Weyl 1 multiplet. After gauge fixing and expressing
the action in terms of the Weyl 2 multiplet, the Poincare´ action is obtained.
In Section 4 we write down our conclusions. Appendix A sets out our notation and
conventions and appendix B summarizes the commutation relations of the N = (1, 0), D = 6
superconformal algebra. Finally, in Appendix C we discuss the construction of a vector
multiplet from the components of a linear multiplet, which is used to construct an action for
the linear multiplet in Section 3.
2 Outline of the procedure
2.1 The N = (1, 0), D = 6 Weyl multiplet
In this section we will construct the N = (1, 0), D = 6 Weyl multiplet. We will mainly follow
the outline of [2]. We begin our discussion with the superconformal algebra in 6 dimensions:
OSp(6, 2|1). The bosonic generators of this algebra are the generators of the conformal group
(translations Pa, rotationsMab, dilatationsD and special conformal transformationsKa) plus
an SU(2) triplet generator Ui
j. The fermionic generators are the supersymmetries Qiα and
the ‘special’ supersymmetries Siα. The nonzero commutators between these generators and
their properties are given in appendix B.
To each generator TA of the superconformal algebra we assign a gauge field h
A
µ in the
following way:
hAµTA = eµ
aPa +
1
2
ωµ
abMab + bµD + fµ
aKa + ψ¯
i
µQi + φ¯
i
µSi + VµijUj i , (2.1)
with ψiµ and φ
i
µ SU(2) Majorana-Weyl spinors of positive and negative chirality, respectively.
Using the structure constants fAB
C of the superconformal algebra (given in appendix B) and
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the basic rules
δhAµ = ∂µ
A + ChBµ fBC
A ,
Rµν
A = 2∂[µhν]
A + hCν h
B
µ f
A
BC , (2.2)
one can easily write down the (linear) transformation rules and the curvatures Rµν
A of the
superconformal gauge fields given in (2.1). Also, in order to achieve maximal irreducibility
of the superconformal gauge field configuration one imposes a maximal set of conventional
constraints [16, 17] on these curvatures1. These constraints determine the (dependent) gauge
fields ωµ
ab, φiµ and fµ
a in function of the (independent) gauge fields eµ
a, ψµ
i, bµ, Vµij.
Counting the number of bosonic and fermionic degrees of freedom of these gauge fields,
one finds that they do not match. Hence, the algebra does not close. Additional matter
fields T−abc, χ
i and D must be added to the gauge fields in order to obtain a closed multiplet
[5, 6]. T−abc is an antisymmetric tensor of negative duality, χ
i is an SU(2) Majorana-Weyl
spinor of negative chirality and D is a real scalar.
Starting from the linear transformation rules of the superconformal gauge fields, the
curvatures Rµν
A and the matter fields T−abc, χ
i and D we can construct the full nonlinear
N = (1, 0), D = 6 Weyl multiplet by applying an iterative procedure outlined in [2]. The
results are2
δ = ¯Q+ η¯S + λDD +
1
2
λabMab + λ
a
KKa + λi
jUj
i,
δeµ
a =
1
2
¯γaψµ − λDeµa − λabeµb,
δψiµ = ∂µ
i +
1
2
bµ
i +
1
4
ωµ
abγab
i + Vµijj + 1
24
γ · T−γµi
+γµη
i − 1
2
λDψ
i
µ − λijψjµ −
1
4
λabγabψ
i
µ,
δbµ = ∂µλD − 1
2
¯φµ − 1
24
¯γµχ+
1
2
η¯ψµ − 2λKµ,
δV ijµ = ∂µλij − 2λ(ikVj)kµ + 2¯(iφj)µ + 2η¯(iψj)µ +
1
6
¯(iγµχ
j), (2.3)
for the independent gauge fields of the multiplet. The transformation rules of the matter
fields are
δT−abc = 3λ
d
[aT
−
bc]d + λDT
−
abc −
1
32
¯γdeγabcRˆde(Q)− 7
96
¯γabcχ,
δχi = −1
4
λabγabχ
i − λijχj + 3
2
λDχ
i +
1
8
(Dµγ · T−)γµi
−3
8
γ · Rˆij(V)j + 1
4
Di +
1
2
γ · T−ηi ,
δD = 2λDD + ¯γ
µDµχ− 2η¯χ , (2.4)
1The full expression of the linear transformation rules and curvatures and a more detailed discussion on
the conventional constraints is given in [2].
2The gauge field and parameter of the SU(2) R-symmetry is normalized with a factor −2 difference w.r.t.
[2].
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where
DµT−abc = ∂µT−abc − 3ωµd[aT−bc]d − bµT−abc +
1
32
ψ¯µγ
deγabcRˆde(Q) +
7
96
ψ¯µγabcχ ,
Dµχi =
(
∂µ − 3
2
bµ +
1
4
ωµ
abγab
)
χi + Vµijχj − 1
8
(
Dνγ · T−
)
γνψiµ
+
3
8
γ · Rˆij(V)ψµj − 1
4
Dψiµ −
1
2
γ · T−φiµ .
The relevant modified curvatures Rˆµν
A have the form
Rˆµν
a(P ) = 2∂[µeν]
a + 2b[µeν]
a + 2ω[µ
abeν]b − 1
2
ψ¯µγ
aψν ,
Rˆµν
i(Q) = 2D[µψiν] ,
Rˆµν
ab(M) = 2∂[µων]
ab + 2ω[µ
acων]c
b − 8f[µ[aeν]b] + ψ¯[µγabφν]
+ψ¯[µγ
[aRˆν]
b](Q) +
1
2
ψ¯[µγν]Rˆ
ab(Q)− 1
6
e[µ
[aψ¯ν]γ
b]χ− 1
2
ψ¯µγcψνT
−abc ,
Rˆµν(D) = 2∂[µbν] + 4f[µ
aeν]a + ψ¯[µφν] +
1
12
ψ¯[µγν]χ ,
Rˆµν
ij(V) = 2∂[µVν]ij − 2V[µk(iVν]j)k − 4ψ¯[µ(iφν]j) − 1
3
ψ¯[µ
(iγν]χ
j), (2.5)
where3
D[µψiν] =
(
∂[µ +
1
2
b[µ +
1
4
ω[µ
abγab
)
ψiν] + V[µijψjν] −
1
24
γ · T−γ[νψiµ] − γ[νφiµ]
≡ Dˆ[µψiν] − γ[νφiµ] . (2.6)
Because of the deformation of the transformation rules and curvatures by the matter fields,
the conventional constraints mentioned above must also be adapted. The following set of
conventional constraints is chosen:
Rˆµν
a(P ) = 0 ,
Rˆµν
ab(M)eνb − T−µbcT−abc +
1
12
eµ
aD = 0 ,
γµRˆµν
i(Q) = −1
6
γνχ
i . (2.7)
These constraints determine ωµ
ab, φiµ and fµ
a in function of the independent gauge fields
and the matter fields:
ωµ
ab = 2eν[a∂[µeν]
b] − eρ[aeb]σeµc∂ρeσc + 1
4
(
2ψ¯µγ
[aψb] + ψ¯aγµψ
b
)
+ 2eµ
[abb] ,
fµ
a =
1
8
(
Rˆ′µ
a(M)− 1
10
eµ
aRˆ′(M)
)− 1
8
T−µcdT
−acd +
1
240
eµ
aD ,
φiµ = −
1
16
(
γabγµ − 3
5
γµγ
ab
)
Rˆ′ab
i(Q)− 1
60
γµχ
i , (2.8)
3We will denote the full superconformal covariant derivative with Dµ and use Dˆµ when we explicitly
removed the term proportional to φiµ from the covariant derivative. The hats on the covariant derivatives
Dˆµ express the fact that they still contain the terms proportional to the matter fields D, χ and T
−.
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where Rˆ′µ
a(M) ≡ Rˆ′µνab(M)eνb and Rˆ′(M) ≡ Rˆ′µa(M)eµa. The notation Rˆ′(M) and Rˆ′(Q)
indicates that we have omitted the fµ
a dependent term in Rˆ(M) and the φiµ dependent term
in Rˆ(Q) respectively. Hence
Rˆ′µν
i(Q) = 2Dˆ[µψ
i
ν] , (2.9)
and
Rˆ′µ
ai(Q) = eνaRˆ′µν
i(Q). (2.10)
Useful ‘traces’ of the dependent fields are
eaµωµa
b = e−1∂µ(eµbe) +
1
2
ψ¯aγaψ
b + 5bb ,
γµφµ
i =
1
5
γµνDˆµψ
i
ν −
1
10
χi , (2.11)
8fa
a = −2
5
(
−R + 5ψ¯aφa + 2ψ¯µγνDˆ[νψµ] + 5
12
ψ¯bγ
bχ− 1
2
ψ¯bγcψaT
−abc
)
+
1
5
D.
For the last expression, we expanded the Rˆ′(M) and used
R = eνbe
µ
a
(
2∂[µων]
ab + 2ω[µ
acων]c
b
)
. (2.12)
From now on we will denote the multiplet described above as the Weyl 1 multiplet.
Its independent components are summarized in Table 1. The middle column indicates the
number of off-shell dof (subtracting the gauge invariances that are indicated on the right).
From the table it is clear that the Weyl 1 multiplet constitutes a 40+40 off-shell multiplet.
Table 1
Fields of N = (1, 0), D = 6 conformal supergravity in the formulation with D, χi, T−abc (Weyl 1 multiplet).
The Weyl weights of the fields are given, and the off-shell dof counting.
Field w Number of dof Gauge Invariance
eµ
a −1 15 Pa,Mab
bµ 0 0 Ka
Vµij 0 15 SU(2)
T−abc 1 10
D 2 1
−1 D
bosonic dof 40
ψµ
i −1/2 40 Qi
χi 3/2 8
−8 Si
fermionic dof 40
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2.2 The Weyl multiplet with the tensor gauge field
We cannot use the Weyl 1 multiplet, introduced in the previous section, to write down an
off-shell action for N = (1, 0), D = 6 supergravity. E.g. using the linear multiplet as
compensator, as we will do below, leads to an action that lacks kinetic terms for the matter
fields D, χi and T−abc. Even worse is the fact that the field equation for the scalar D gives
an inconsistency (we will show this explicitly in section 3.2). We can solve both problems
by following the procedure outlined in the Introduction: coupling the Weyl 1 multiplet to a
tensor multiplet. The tensor multiplet consists of a real scalar σ, an SU(2) Majorana spinor
ψi of negative chirality and a self-dual antisymmetric tensor field F+abc. The superconformal
algebra only closes on these fields modulo a number of constraints (to be discussed below).
One of these constraints can be solved as a Bianchi identity for a new antisymmetric tensor
gauge field Bµν defined in terms of T
−
abc and F
+
abc. The fields σ, ψ
i and Bµν will turn out
to have proper kinetic terms and consistent field equations, hence solving the problems
mentioned above.
Let us now take a closer look at the tensor multiplet. The full transformations under Q
and S are [2]
δσ = ¯ψ ,
δψi =
1
48
γ · F+i + 1
4
/Dσi − σηi ,
δF+abc = −
1
2
¯ /Dγabcψ − 3η¯γabcψ ,
Dµσ =
(
∂µ − 2bµ
)
σ − ψ¯µψ ,
Dµψi =
(
∂µ − 5
2
bµ +
1
4
ωµ
abγab
)
ψi + Vµijψj − 1
48
γ · F+ψiµ −
1
4
/Dσψiµ + σφiµ . (2.13)
The algebra only closes on the fields when the following closed set of independent constraints
is imposed
Γi ≡ /Dψi − 1
6
σχi − 1
12
γ · T−ψi = 0 ,
C ≡ (DaDa − 16D
)
σ + 1
3
F+ · T− + 7
6
χ¯ψ = 0 ,
Gab ≡ Dc
(
F+abc − 2σT−abc
)− ˆ¯Rab(Q)ψ − 16 χ¯γabψ = 0 . (2.14)
The first two constraints can be used to define χi and D as a function of fields of the tensor
multiplet45:
D =
15
4
σ−1
(
∂aDaσ − 3baDaσ + ωaabDbσ − 1
5
σR +
1
3
F+ · T−
+σψ¯aφa +
2
5
σψ¯µγνDˆ[νψµ] − 1
10
σψ¯bγcψaT
−abc
−ψ¯µDµψ + 1
24
ψ¯γ · T−γµψµ + ψ¯γµφµ + 7
6
χ¯ψ
)
, (2.15)
4Note that we can only solve the first constraint in the domain σ 6= 0.
5To obtain this expression we used the expression for fµ
a in (2.8).
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and6
χi =
15
4
σ−1 /ˆDψi +
3
8
γabRˆ′iab(Q)−
5
16
σ−1γ · T−ψi , (2.16)
where
Dˆµψ
i =
(
∂µ − 5
2
bµ +
1
4
ωµ
abγab
)
ψi + Vµijψj − 1
48
γ · F+ψiµ −
1
4
/Dσψiµ. (2.17)
This implies that the S-gauge field φiµ in this Weyl multiplet gets the value
16φiµ =
(
−γabγµ + 1
2
γµγ
ab
)
Rˆ′iab(Q) + γµσ
−1
(
− /ˆDψi + 1
12
γ · T−ψi
)
. (2.18)
The following consequence is useful for the calculations below:
16γµφiµ = γ
abRˆ′iab(Q)− 6σ−1 /ˆDψi + 12σ−1γ · T−ψi . (2.19)
The third constraint (2.14) can be solved as a Bianchi identity
F+µνρ + 2σT
−
µνρ = 3∂[µBνρ] + 3ψ¯[µγνρ]ψ +
3
2
ψ¯[µγνψρ]σ ≡ Fˆµνρ(B) . (2.20)
Bµν is a newly introduced antisymmetric tensor gauge field, which transforms as
δBµν = −¯γµνψ − ¯γ[µψν]σ + 2∂[µΛν] , (2.21)
where Λµ denotes the gauge invariance of Bµν . From this we can determine F
+
µνρ and T
−
µνρ
in terms of Bµν :
F+µνρ =
1
2
(
Fˆµνρ(B) +
˜ˆ
Fµνρ(B)
)
= Fˆ+µνρ(B) ,
T−µνρ =
1
4
σ−1
(
Fˆµνρ(B)− ˜ˆFµνρ(B)
)
= 1
2
σ−1Fˆ−µνρ(B) . (2.22)
Table 2 summarizes the different fields and constraints of the tensor multiplet and their
respective dof.
In this way, we coupled the Weyl 1 multiplet to the tensor multiplet and we obtained a
different Weyl multiplet, which we will call the Weyl 2 multiplet. The latter has the same
gauge fields of the superconformal group but a different matter sector. The Weyl 2 multiplet
has matter fields σ, ψi and Bµν . The construction of the Weyl 2 multiplet is summarized in
Table 3. Each column represents the different bosonic (upper part of the table) and fermionic
(lower part) fields of the multiplet denoted at the top of the table. The off-shell dof (modulo
the gauge transformations denoted in Table 1) are displayed between the brackets. Note
that for the tensor multiplet we also included the constraints (2.14) because they restrict the
number of dof. From the table it is clear that the Weyl 2 multiplet is also a 40+40 off-shell
multiplet. The dependent fields are
6Note that the /Dψi-term in Γi contains a term proportional to φiµ. We replaced φiµ by its solution (2.8)
to obtain the expression for χi.
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Table 2
Fields and constraints of the tensor multiplet. The Weyl weight is given and the counting of off-shell and
on-shell dof.
Field/Constraint w Off-shell dof On-shell dof
σ 2 1 1
F+abc 3 10 3
C −1
Gab −10
bosonic dof 0 4
ψi 5/2 8 4
Γi −8
fermionic dof 0 4
• ωµab as given in (2.8);
• F+µνρ and T−µνρ determined by (2.20);
• χi and φiµ, see (2.16) and (2.18) where F+µνρ and T−µνρ are the expressions of the previous
item.
• D as given in (2.15)
• fµa, see (2.8), where all the previous expressions are used.
2.3 The linear multiplet
The superconformal tensor calculus procedure prescribes that, in order to obtain an action
for supergravity, we need to couple the Weyl 2 multiplet to a compensator multiplet. Fixing
the gauges of the redundant symmetries of the superconformal group (D, Ka and S
i) then
amounts to fixing a number of components of this compensator multiplet. The remaining
components will then appear as auxiliary fields in the final off-shell formulation.
We will use a linear multiplet as compensator because this is an off-shell multiplet. The
linear multiplet consists of a triplet scalar Lij, an SU(2) Majorana spinor ϕi of negative
chirality and a constrained vector Ea. The constraint, to be discussed below, can be solved
7
in terms of an antisymmetric tensor gauge field Eµνρσ. The full Q and S transformations
7This is only possible if the linear multiplet is inert under gauge transformations. But as we do not
assume any internal gauge symmetry this poses no problem.
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Table 3
Construction of the Weyl 2 multiplet from the Weyl 1 multiplet and the tensor multiplet, the numbers in
parentheses denote the off-shell dof. The Weyl weight of the fields of the last multiplet are given.
Weyl 1 Tensor Weyl 2 w
eµ
a (15) eµ
a (15) −1
bµ (0) bµ (0) 0
Vµij (15) Vµij (15) 0
T−abc (10) + F
+
abc (10) −→
Gab (−10) −→ Bµν (10) 0
D (1) + C (−1) −→ ∗
σ (1) σ (1) 2
dilatations (−1) dilatations (−1)
40 0 40
ψµ
i (40) ψµ
i (40) −1/2
χi (8) + Γi (−8) −→ ∗
ψi (8) ψi (8) 5/2
S-susy (−8) S-susy (−8)
40 0 40
are [2]
δLij = ¯(iϕj),
δϕi =
1
2
/DLijj − 1
4
γaEa
i − 4Lijηj ,
δEa = ¯γabDbϕ+ 1
24
¯γaγ · T−ϕ− 1
3
¯iγaχ
jLij − 5η¯γaϕ ,
DµLij =
(
∂µ − 4bµ
)
Lij + 2Vµ(ikLj)k − ψ¯µ(iϕj) ,
Dµϕi =
(
∂µ − 9
2
bµ +
1
4
ωµ
abγab
)
ϕi − V ijµ ϕj
−1
2
/DLijψµj + 1
4
γaEaψ
i
µ + 4L
ijφµj . (2.23)
The algebra closes if Ea satisfies following Q and S invariant constraint
DaEa − 1
2
ϕ¯χ = 0 ,
DµEa =
(
∂µ − 5bµ
)
Ea + ωµabE
b − ψ¯µγabDbϕ− 1
24
ψ¯µγaγ · T−ϕ ,
+
1
3
ψ¯iµγaχ
jLij + 5φ¯µγaϕ . (2.24)
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The solution for Ea in terms of Eµνρσ is
Ea =
1
24
e−1eµaεµνρσλτDνEρσλτ , (2.25)
where e is the square root of the metric determinant. Note that there is a gauge invariance
δΛEµνρσ = 4∂[µΛνρσ]. (2.26)
We will also be using the dual 2-index field
Eµνρσ =
1
2
eεµνρσλτE
λτ ,
Ea = eµ
aDνEµν ,
δEµν = ¯γµνϕ+ ψ¯iργ
µνρjLij + ∂ρ
(
e−1Λ˜µνρ
)
,
DνEµν = ∂νEµν − ψ¯νγµνϕ− 1
2
ψ¯iργ
µνρψjνLij . (2.27)
The different components of the linear multiplet are summarized in Table 4. The construction
of Poincare´ supergravity using the linear multiplet as compensator is summarized in Table 5.
The two columns on the left denote the Weyl 2 multiplet, discussed in the previous section,
coupled to the linear multiplet. The first of these two columns displays the fields and their
off-shell dof modulo the gauge transformations which are depicted in the second column.
The next two columns describe the gauge fixing. The first of these columns contains the
gauge choices leading to a fixing of the symmetries denoted in the next column. The final
three columns of the table depict the fields of the final off-shell formulation of Poincare´
supergravity, first again with their off-shell dof (i.e. modulo the gauge transformations
denoted in the middle column) and finally their on-shell dof. From this table it is clear that
we end up with a 48+48 off-shell description of Poincare´ supergravity, describing 16+16
on-shell dof.
Table 4
Fields of the linear multiplet.
Field w Off-shell dof On-shell dof
Lij 4 3 3
Eµνρσ 0 5 1
bosonic dof 8 4
ϕi 9/2 8 4
fermionic dof 8 4
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Table 5
Construction of Poincare´ supergravity from the Weyl 2 multiplet coupled to a linear compensator
multiplet. The fields and symmetries of this setup are denoted in the first two columns, the third and
fourth columns contain the gauge choices and the respective fixed symmetries, the last columns denote the
fields and symmetries of Poincare´ supergravity, and the number of on-shell dof.
Weyl 2 × Linear Gauge fixing Poincare´
eµ
a (15) Pa, Mab eµ
a (15) Pa, Mab 9
bµ (0) Ka bµ = 0 Ka ∗
Vµij (15) SU(2) Vµij (17) SO(2)
σ (1) σ (1) 1
Bµν (10) Λµ Bµν (10) Λµ 6
dilatations (−1) ∗
Lij (3) Lij = 1√
2
δij D, SU(2)/SO(2) ∗
Eµνρσ (5) Λ˜µνρ Eµνρσ (5) Λ˜µνρ
48 48 16
ψµ
i (40) Qi ψµ
i (40) Qi 12
ψi (8) ψi (8) 4
S-susy (−8) ∗
ϕi (8) ϕi = 0 Si ∗
48 48 16
3 Explicit construction of the action
In section 3.1 we will construct a superconformal action for the Weyl 1 multiplet coupled to
a linear compensator. After applying the gauge fixing procedure in section 3.2 we will show
explicitly the problems related to the Weyl 1 multiplet mentioned in section 2.2. We then
go to a formulation in terms of the Weyl 2 multiplet by using the relations (2.15), (2.16) and
(2.22). This is discussed in section 3.3.
3.1 Construction of the superconformal action
3.1.1 Density formula
We need an expression constructed from the components of the linear multiplet that can be
used as a superconformal action. In [2] a density formula is given for the product of a vector
multiplet Wµ, Ω
i, Y ij and a linear multiplet Lij, ϕi, Ea :
e−1LV L = YijLij + 2Ω¯ϕ− Lijψ¯µiγµΩj + 1
4
Fµν(W )E
µν . (3.1)
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The next step is then to construct a vector multiplet from the components of the linear
multiplet
Ωi = Ωi(Lij, ϕi, Ea) ,
Y ij = Y ij(Lij, ϕi, Ea) ,
Fˆµν = Fˆµν(L
ij, ϕi, Ea) , (3.2)
and to plug in these components into (3.1) to obtain a superconformal action for the linear
multiplet. Explicit expressions for (3.2) were constructed in [2] and are summarized in
appendix C (equations (C.5)). Note that Fˆµν = Fµν + 2ψ¯[µγν]Ω is the supercovariant field
strength of Wµ. We also define
L =
(
LijL
ij
)1/2
. (3.3)
3.1.2 Bosonic part
Using (3.1) and (C.5) and retaining only the bosonic terms we obtain
e−1Lbos = −DaDaL+ L−1DaLijDaLij + L−3LijLkl
(
DaLk(iDaLj)l −DaLijDaLkl
)
+
1
4
L−1EaEa − 1
3
LD − L−3LijEaLk(iDaLj)k
+
1
4
Eµν
(
−2∂µLijLkj∂νLikL−3 − 2∂[µ
(
Eν]L
−1 − 2Vν]ijLijL−1
))
. (3.4)
We also know from equation (2.27) that
Ea = eµ
aDνEµν = eµa∂νEµν + fermionic terms. (3.5)
After partial integration and using the identity (C.2), we can write the bosonic action as
e−1Lbos = −DaDaL+ 1
2
L−1DaLijDaLij
−1
3
LD − 1
4
L−1EaEa + EµVµijLijL−1 − 1
2
Eµν∂µL
ijLkj∂νLikL
−3. (3.6)
3.1.3 Fermionic part
In the next section we will discuss the gauge fixing procedure. To fix the S-gauge we will
choose ϕ = 0. Hence, in order to clarify calculations, we will drop all terms directly propor-
tional to ϕ already at this stage of the calculation. To write down the fermionic part of the
superconformal Lagrangian we need the fermionic terms of Fµν(L). We obtain
Fµν(L) = (bosonic terms)
−8L−1Lijψ¯i[µφjν] −
4
3
L−1Lijψ¯i[µγν]χ
j + 2L−1ψ¯[µγν] /Dϕ− 2L−1ψ¯[µDν]ϕ
+
1
2
L−1ψ¯[µγbψν]Eb − 2ψ¯[µγν]Ω(Lij, ϕi, Ea), (3.7)
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where the first term in the third line is obtained by use of the solutions of the conventional
constraints (2.8). By use of (C.5) we can write
− 2ψ¯[µγν]Ω(Lij, ϕi, Ea) = −2L−1ψ¯[µγν] /Dϕ+ 4
3
L−1ψ¯i[µγν]Lijχ
j. (3.8)
Filling in the above equation into equation (3.7) and using (2.23) we find that all fermionic
terms of Fµν(L) drop. Using the density formula (3.1), we obtain the fermionic part of the
action which, at this stage of the calculation, looks like (remember that we have put ϕ to
zero)
e−1Lferm = −1
4
L−1ψ¯iργ
µνρψjνLijEµ +
1
2
L−1LijLklψ¯kργ
µνρψlνVµij −
1
3
Lψ¯µγ
µχ
−L−1Lijψ¯iµγµγν
(
−1
2
/DLjkψνk + 1
4
γρEρψν
j + 4Ljkφνk
)
. (3.9)
Note that the two first terms come from the step done in (3.5). In the last line we also used
(2.23).
3.1.4 Superconformal action
We will now prepare for the gauge fixing procedure by writing out the covariant derivatives
and dependent fields. The bosonic superconformal Lagrangian in (3.6) can be rewritten,
using (C.3), in a form that is most convenient for the gauge fixing procedure
e−1Lbos = L−3LijLklDaLklDaLij − L−1DaLijDaLij − L−1LijDaDaLij + 1
2
L−1DaLijDaLij
−1
3
LD − 1
4
L−1EaEa + EµVµijLijL−1 − 1
2
Eµν∂µL
ijLkj∂νLikL
−3 . (3.10)
The fermionic terms in these covariant derivatives will be collected in a new fermionic
Lagrangian, which contains not only the terms in (3.9), but also terms from the ‘bosonic’
part (3.10) due to terms quadratic in fermions in covariant derivatives or dependent bosonic
fields.
We mentioned that the choice for the S-gauge will be ϕ = 0. We dropped already terms
proportional to ϕ. Note that these terms should be restored to get a full superconformal
action, but that is not the aim of this paper. As the only fermionic terms in DaLij are
proportional to ϕ, the first two terms on the RHS of (3.10) will not contribute any new
fermionic terms when we write out the covariant derivatives. Instead we take a closer look
at the third term on the RHS of (3.10). Note that ϕ = 0 does not imply the vanishing of
Dµϕi, see (2.23). We obtain
− L−1LijDaDaLij = −L−1Lijeaµ∂µDaLij − L−1LijeaµωµabDbLij
−2L−1LijVa(ikDaLj)k + 8Lfaa
+L−1Lijψ¯ai
(
−1
2
/DLjkψak + 1
4
γbEbψ
j
a + 4L
jkφak
)
+
1
6
Lψ¯aγaχ . (3.11)
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The last two lines will thus be added to Lferm. Using the first relation of (2.11), the first two
terms in (3.11) combine into−L−1Lije−1∂µ(eDµLij) and there is a term−12L−1Lijψ¯aγaψbDbLij
that needs to be added to the fermionic Lagrangian. The bosonic Lagrangian thus becomes
e−1Lbos = L−3LijLklDaLklDaLij − 1
2
L−1DaLijDaLij − L−1Lije−1∂µ(eDµLij)
−2L−1LijVa(ikDaLj)k + 8Lfaa
−1
3
LD − 1
4
L−1EaEa + EµVµijLijL−1 − 1
2
Eµν∂µL
ijLkj∂νLikL
−3. (3.12)
Writing out the covariant derivatives DaLij, dropping the fermionic terms (because they are
proportional to ϕ and hence vanish by gauge fixing) and terms proportional to8 bµ (for the
same reason) we can write the bosonic Lagrangian as
e−1Lbos = 8Lfaa + 1
2
L−1∂aLij∂aLij − 2L−1LkiVaij∂aLkj + 2L−1Va(lkLj)kVailLij
−1
3
LD − 1
4
L−1EaEa + EµVµijLijL−1 − 1
2
Eµν∂µL
ijLkj∂νLikL
−3 . (3.13)
The fermionic action (with the ϕ put to zero) looks at this point as
e−1Lferm = −1
4
L−1ψ¯iργ
µνρψjνLijEµ +
1
2
L−1LijLklψ¯kργ
µνρψlνVµij −
1
3
Lψ¯µγ
µχ
−L−1Lijψ¯iµγµν
(
−1
2
/DLjkψνk + 1
4
γρEρψν
j + 4Ljkφνk
)
+
1
6
Lψ¯aγaχ− 1
2
L−1Lijψ¯aγaψbDbLij. (3.14)
Note that this fermionic Lagrangian differs from the one in (3.9) by the two last terms, and
the γµγν being replaced by γµν , which originate from the last two lines of (3.11), and from
eaµωµa
b in (2.11).
The bosonic terms in the expression of fa
a in (2.11) lead to
e−1Lbos = 2
5
LR +
1
2
L−1∂aLij∂aLij − 2L−1LkiVaij∂aLkj
+2L−1Va(lkLj)kVailLij − 2
15
LD − 1
4
L−1EaEa + EµVµijLijL−1
−1
2
Eµν∂µL
ijLkj∂νLikL
−3. (3.15)
The fermionic terms of fa
a lead to terms modifying Lferm to
e−1Lferm = 1
2
L−1LijLklψ¯kργ
µνρψlνVµij +
1
2
L−1Lijψ¯iµγ
µνγρDρL
jkψνk
−Lψ¯µγµ
(
2γνφν +
1
3
χ
)
− 4
5
Lψ¯µγνDˆ[νψµ] +
1
5
Lψ¯bγcψaT
−abc
−1
2
ψ¯aγaψ
b∂bL. (3.16)
8To fix the K-gauge, the condition bµ = 0 will be imposed in the next section.
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We used here the SU(2)-covariant derivative,
DµL
ij = ∂µL
ij + 2Vµ(ikLj)k, (3.17)
where we already put bµ = 0 in view of the gauge fixing of special conformal transformations
that we will adopt soon.
3.2 Gauge fixing
3.2.1 Bosonic part
To arrive at the super Poincare´ group, the redundant symmetries of the superconformal
algebra need to be broken. The special conformal transformations are fixed by the condition9
bµ = 0. The dilatation gauge is fixed by L = 1. The SU(2) symmetry cannot be completely
broken. A gauge choice Lij =
√
1
2
δij still leaves a remaining U(1) symmetry which will be
gauged by the auxiliary Vµijδij. For the bosonic part of the gauge-fixed action, we use (C.2)
to write
2Va(`kLj)kVai`Lij = V ′aij V ′aij . (3.18)
Here V ′aij is the traceless part of Vaij:
V ′aij = Vaij − 12δijδk`Vak`. (3.19)
Applying the gauge fixing in (3.15), we obtain the bosonic part of the gauge fixed action
e−1Lbos = 2
5
R + V ′aijV
′a
ij
− 2
15
D − 1
4
EaE
a +
1√
2
EµVµijδij. (3.20)
3.2.2 Fermionic part
We still need to fix the S-gauge. As mentioned in the previous section, this can be done by
demanding ϕ = 0. The fermionic part of the resulting action after gauge fixing is then
e−1Lferm = −1
4
Vρkl
(
δijδkl − δikδjl + kjli
)
ψ¯iµγ
µνρψν
j
−1
2
δijψ¯
i
µg
ρ[µγν]Vρjlδklψνk − 1
2
ψ¯iµg
ρ[µγν]Vρkiψνk
−ψ¯µγµ
(
2γνφν +
1
3
χi
)
− 4
5
ψ¯µγνDˆ[νψµ] +
1
5
ψ¯bγcψaT
−abc, (3.21)
9We will keep the notation Dˆ for the covariant derivative, but remember that from now on it denotes
Dˆ|gauge fixed.
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This can still be simplified using δijδkl − δilδjk = εikεjl and the fact that δijψ¯i[µγaψjν] = 0:
e−1Lferm = −1
2
Vρijψ¯iµγµνρψνj − ψ¯µγµ
(
2γνφν +
1
3
χi
)
− 4
5
ψ¯µγνDˆ[νψµ]
+
1
5
ψ¯bγcψaT
−abc . (3.22)
Next we use (2.11) to write
e−1Lferm = −1
2
Vρijψ¯iµγµνρψνj −
2
5
ψ¯ργ
µνρDˆµψν +
1
5
ψ¯bγcψaT
−abc − 2
15
ψ¯µγ
µχ. (3.23)
3.3 Off-shell action
As can be seen from the Lagrangians (3.20) and (3.23) the matter fields of the Weyl 1
multiplet, D, χi and T−abc, have no kinetic terms
10. Also, the field equation for D gives an
inconsistency. As mentioned in section 2.2 this problem can be solved by using the Weyl 2
multiplet instead. This can be done by plugging in the expressions (2.15), (2.16) and (2.22)
into the Lagrangians. We first write out the full expressions for χi and D. From (2.15),
(2.16), (2.19) and (2.22) we find
χi =
15
4
σ−1γµ
(
Dµψ
i − 1
48
γ · Fˆψiµ −
1
4
/ˆDσψiµ
)
+
3
4
γµν
(
Dµψν
i − 1
48
σ−1γ · Fˆ γνψiµ
)− 5
32
σ−2γ · Fˆψi, (3.24)
and
D =
15
4
σ−1
[
e−1∂µ(eDˆµσ) +
1
2
ψ¯aγaψ
bDˆbσ − 1
5
σR +
1
12
σ−1Fˆ · Fˆ
+
2
5
σψ¯µγν
(
D[νψµ] − 1
48
σ−1γ · Fˆ γ[µψν]
)− 1
20
ψ¯bγcψaFˆ
−abc
−ψ¯µ(Dµψ − 1
48
γ · Fˆψµ − 1
4
/ˆDσψµ
)
+
1
48
σ−1ψ¯γ · Fˆ γµψµ
+ψ¯γµν
(
Dµψν − 1
48
σ−1γ · Fˆ γνψµ
)− 1
6
σ−2ψ¯γ · Fˆψ
+4σ−1ψ¯γµ
(
Dµψ − 1
48
γ · Fˆψµ − 1
4
/ˆDσψµ
)]
, (3.25)
where the Dµψ
i
ν and Dµψ
i are Lorentz and SU(2) covariant derivatives, while Dˆµσ is a
supercovariant derivative:
Dµψ
i
ν ≡ ∇µψiν + Vµijψjν =
(
∂µ +
1
4
ωµ
abγab
)
ψiν + Vµijψjν ,
Dµψ
i ≡ ∇µψi + Vµijψj =
(
∂µ +
1
4
ωµ
abγab
)
ψi + Vµijψj ,
Dˆµσ = ∂µσ − ψ¯µψ. (3.26)
10The same is true for Ea and Vijµ , but their field equations are consistent.
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We also used (A.18) and the techniques of (A.19).
The expressions for χi and D can still be rewritten by using several gamma matrix
manipulations:
χi =
15
4
σ−1γµDµψi +
3
4
γµνDµψ
i
ν −
15
16
σ−1γµ /ˆDσψiµ
− 3
32
σ−1γµρσχFˆρσχψiµ −
3
16
σ−1γσχFˆρσχψρi − 5
32
σ−2γ · Fˆψi (3.27)
and
D =
15
4
σ−1
[
e−1∂µ(eDˆµσ) +
1
2
ψ¯aγaψ
bDˆbσ − 1
5
σR +
1
12
σ−1Fˆ · Fˆ
+
2
5
σψ¯µγνD[νψµ] − 1
40
ψ¯ργµσχFˆρσχψµ − ψ¯µDµψ + 1
40
ψ¯µγ · Fˆψµ
+ψ¯γµνDµψν − 1
6
σ−2ψ¯γ · Fˆψ − 1
8
σ−1ψ¯γµνρσFˆνρσψµ − 1
8
σ−1ψ¯γρσFˆνρσψν
+4σ−1ψ¯ /Dψ − σ−1ψ¯γµ /ˆDσψµ
]
, (3.28)
where we also used
γρFˆ
−µνρ =
1
2
γρ
(
Fˆ µνρ +
1
6
µνρσλχFˆσλχ
)
=
1
2
(
γρFˆ
µνρ +
1
6
γµνσλχγ∗Fˆσλχ
)
. (3.29)
This equation can be proven using the duality relation (A.16).
Filling in the expressions for D and χi into (3.20) and (3.23) and distributing the respec-
tive terms over the bosonic and fermionic Lagrangians we get
e−1Lbos = 1
2
R + V ′aijV
′a
ij − 1
4
EaE
a +
1√
2
EµVµijδij
−1
2
σ−2∂aσ∂aσ − 3
8
σ−2∂[µBνρ]∂µBνρ , (3.30)
where we used the definition of Fˆ (B) in (2.20). We then perform gamma matrix manipula-
tions and write out the covariant derivatives (3.26). After dropping a total derivative, the
fermionic Lagrangian becomes
e−1Lferm = −1
2
ψ¯ργ
µνρ∇µψν − 2σ−2ψ¯ /Dψ + σ−2ψ¯γνγµψν∂µσ
+
1
16
σ−1ψ¯µγµνρσχψν∂ρBσχ − 3
8
σ−1ψ¯µγνψρ∂[µBνρ]
+
1
4
σ−2ψ¯µγµρσχψ∂ρBσχ − 3
4
σ−2ψ¯µγνρψ∂[µBνρ]
+
1
4
σ−3ψ¯γµνρψ∂µBνρ +
(
4-fermion terms
)
, (3.31)
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where(
4-fermion terms
)
=
1
32
ψ¯µγ
µνρσχψνψ¯ργσψχ − 3
32
ψ¯[µγνψρ]ψ¯
µγνψρ
−1
4
σ−1ψ¯µγµψνψ¯ργρνψ +
1
8
σ−1ψ¯µγνψσψ¯νγµσψ
+
1
16
σ−1ψ¯µγµνρσχψνψ¯ργσχψ − 3
8
σ−1ψ¯[µγνρ]ψψ¯µγνψρ
+
1
8
σ−1ψ¯µγµρσχψψ¯ργσψχ
+
1
4
σ−2ψ¯µγµρσχψψ¯ργσχψ − 3
8
σ−2ψ¯[µγνρ]ψψ¯µγνρψ
−1
2
σ−2ψ¯γµνψµψ¯νψ − 1
2
σ−2ψ¯ψνψ¯νψ +
1
8
σ−2ψ¯γρσχψψ¯ργσψχ
+
1
4
σ−3ψ¯γρσχψψ¯ργσχψ. (3.32)
4 Conclusions
In this paper we constructed the full (bosonic and fermionic) off-shell action of minimal
Poincare´ supergravity in six dimensions. We obtained this action by using the methods
of superconformal tensor calculus as suggested in [2]. We constructed a superconformal
action by coupling a linear compensator multiplet (which is an off-shell multiplet) to the
Weyl 1 multiplet in a density formula. By fixing the redundant symmetries (D, K and S)
we obtained the Poincare´ action. However, this action contained no kinetic terms for the
matter fields of the Weyl 1 multiplet and even led to an inconsistent field equation for the
D field. This forced us to consider the matter fields of the Weyl 1 multiplet as functions
of those of the Weyl 2 multiplet. Expressing the action in terms of fields of the Weyl 2
multiplet led to an action that contains kinetic terms for the matter fields and has consistent
field equations.
In this sense the six dimensional case differs from the four and five dimensional one. In
four and five dimensions [5, 13, 14, 15] the Weyl 1 multiplet can be used as an independent
multiplet to construct a pure Poincare´ action, not leading to inconsistencies and having
proper kinetic terms for the matter fields.
Another fact worth mentioning is the following. We constructed the superconformal
action by using a density formula for the product of a linear and a vector multiplet. This
formula could be used to construct an action for the linear compensator provided we were
able to define a vector multiplet from the components of the linear multiplet. One way to
do this is given in appendix C in which a linear multiplet is coupled to Weyl 1. Factors
of L are used to compensate for the difference in Weyl weights between the linear and the
vector multiplet components. After gauge fixing, the Weyl 1 matter fields were solved in
terms of Weyl 2 matter fields. Another possibility to construct a vector multiplet from the
components of a linear one is to couple directly to the Weyl 2 multiplet and use factors of σ to
account for the different Weyl weights. Both possibilities can be generalized by considering
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a combination Lασ2(1−α) as compensator. We expect, of course, this free parameter α to
disappear in the gauge fixing procedure, hence leading to the same off-shell Poincare´ action
for all α.
By performing the gauge fixing, the SU(2) R-symmetry of the superconformal group is
broken to a U(1). In the final Poincare´ action this U(1) is gauged by the auxiliary V ijµ δij.
As mentioned in the introduction, it would be interesting to add a vector multiplet to
the action. This physical vector multiplet can then be coupled to the U(1) symmetry by
adding a coupling of the form (3.1) [2], thus obtaining the dual off-shell Salam-Sezgin model.
Adding R2-terms to the action in a supersymmetric way (as described in [10, 11]), would be
interesting to study the influence of these terms on solutions.
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A Notation and conventions
Note that some conventions differ from the ones used in [2]. When this is the case we will
explicitly mention it.
We use the (−+ . . .+) metric (as opposed to the Pauli metric (+ + . . .+) in [2]) and the
8× 8 Dirac matrices γa (a = 0, . . . , 5) are defined by the property
γaγb + γbγa = 2ηab, (A.1)
and are Hermitian. A complete set of 8× 8 matrices is given by
OI = {1, γ(1), γ(2), γ(3), γ(4), γ(5), γ(6)}, (A.2)
where we have used the following notation
γ(n) = γa1...an = γ[a1γa2 . . . γan] =
1
n!
∑
p
(−1)pγa1 . . . γan , (A.3)
where
∑
p means summation over all permutations. The matrix γ∗ is defined by
γ∗ = γ0γ1γ2γ3γ4γ5. (A.4)
This definition ensures that it squares to one (note that this differs from [2]). It can be used
to define left and right handed spinors:
PL =
1
2
(1 + γ∗) , PR = 12(1− γ∗). (A.5)
The spinors are symplectic. We define the supersymmetries as left-handed, i.e.
i = PL
i , ¯i = ¯iPR. (A.6)
For the other fermion fields we use
ψiµ = PLψ
i
µ , χ
i = PLχ
i , Ωi = PLΩ
i,
φiµ = PRφ
i
µ , ψ
i = PRψ
i , ϕi = PRϕ
i . (A.7)
Indices i, j are raised and lowered by the εij in NW − SE direction, i.e.
λi = λ
jεji , λ
i = εijλj . (A.8)
With the raising and lowering conventions of SU(2) indices as in (A.8), one has for any two
objects A,B: AiBi = −AiBi. When SU(2) indices are omitted, a NW − SE contraction is
understood, e.g.
λ¯γ(n)ψ = λ¯iγ(n)ψi. (A.9)
Changing the order of spinors in a bilinear leads to the following signs:
λ¯iγ(n)ψj = tnψ¯
jγ(n)λi, tn =
{
+: n = 1, 2, 5, 6
−: n = 0, 3, 4 (A.10)
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An additional sign is needed if the SU(2) indices are contracted, e.g. λ¯γaψ = −ψ¯γaλ but
λ¯iγaψj = ψ¯jγaλi.
For any antisymmetric tensor Aij one can write Aij = 1
2
εijAk
k. Under charge conjugation
(which is equal to complex conjugation on scalar quantities)
λi = (λ
i)C , λi = −(λi)C . (A.11)
The totally antisymmetric rank 6 tensor is denoted by εabcdef or ε
abcdef with
ε012345 = 1, ε
012345 = −1. (A.12)
It satisfies
εa1a2...anb1...b6−nε
a1a2...anc1...c6−n = −(6− n)!n!δ[c1...c6−n]b1...b6−n . (A.13)
Throughout this paper the dual T˜abc of a tensor Tabc is defined by
T˜abc = −1
6
εabcdefT
def , (A.14)
which means that ˜˜T = T . In [2] there is an i factor in (A.14), which is related to the use of
the Pauli metric. Positive and negative dual parts are defined by
T±abc =
1
2
(
Tabc ± T˜abc
)
. (A.15)
Following duality relation will also prove to be useful
γa1a2...arγ∗ = − 1
(6− r)!ε
arar−1...a1b1b2...bD−rγb1b2...bD−r . (A.16)
It implies that
γabcγ∗ = −γ˜abc, γabcPL = γ−abc. (A.17)
Finally we remark that in D = 6 the product of two tensors with opposite duality is non-zero
but the product of two tensors of the same duality vanishes:
T+abcT
−abc =
1
2
TabcT
abc ,
T+abcT
+abc = T−abcT
−abc = 0 . (A.18)
This can be combined with (A.17) to write e.g.
γ · Fψiµ = γ · FPLψiµ = γ− · Fψiµ = γ− · F+ψiµ = γ · F+ψiµ ,
γ · Fψi = γ · FPRψi = γ+ · Fψi = γ+ · F−ψi = γ · F−ψi. (A.19)
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B The superconformal algebra in six dimensions
The superalgebra that we gauge is OSp(8∗|2). The conformal algebra SO(6, 2) = SO∗(8) is
[Mµν ,Mρσ] = 4η[µ[ρMσ]ν] = ηµρMσν − ηνρMσµ − ηµσMρν + ηνσMρµ ,
[Pµ,Mνρ] = 2ηµ[νPρ] , [Kµ,Mνρ] = 2ηµ[νKρ] ,
[Pµ, Kν ] = 2(ηµνD +Mµν) ,
[D,Pµ] = Pµ , [D,Kµ] = −Kµ . (B.1)
The SU(2) algebra,can be written as
[Ui
j, Uk
`] = δi
`Uk
j − δkjUi` . (B.2)
The fermionic generators are symplectic Majorana-Weyl spinors, with the convention
Qi = PRQ
i = −γ∗Qi , Si = PLSi = γ∗Si . (B.3)
The commutators between bosonic and fermionic generators are
[Mab, Q
i
α] = −12(γabQi)α , [Mab, Siα] = −12(γabSi)α ,
[D,Qα
i] = 1
2
Qα
i , [D,Sα
i] = −1
2
Siα ,
[Ui
j, Qα
k] = δi
kQjα − 12δijQαk , [Uij, Sαk] = δikSjα − 12δijSαk ,
[Ui
j, Qαk] = −δkjQαi + 12δijQαk , [Uij, Sαk] = δkjSαi − 12δijSαk ,
[Ka, Q
i
α] = −(γaSi)α , [Pa, Sαi] = −(γaQi)α .
(B.4)
The anticommutation relations between the fermionic generators are (with the convention
that Qα are the components of the spinors Q, and Q
α those of Q¯ = QTC):
{Qiα, Qjβ} = −12δij(γa)αβPa , {Siα, Sjβ} = −12δij(γa)αβKa ,
{Qiα, Sjβ} = 12
(
δi
jδα
βD + 1
2
δi
j(γab)α
βMab + 4δα
βUi
j
)
. (B.5)
For readability of the formulas, we omitted in the right-hand side PL or PR projection
matrices, which follow from the chirality properties of the generators in the left-hand side.
C Construction of a vector multiplet from the compo-
nents of a linear multiplet
The linear multiplet was introduced in section 2.3 with the fields Lij, ϕi and Ea. We define
L =
(
LijL
ij
)1/2
, (C.1)
which implies
LijL
jk =
1
2
δki L
2, LijL
jk = 1
2
εikL2. (C.2)
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The following formula for the second derivative of L (with any type of covariant derivative
D) is also useful:
DaDaL = L−1LijDaDaLij + L−1DaLijDaLij − L−3LijDaLijLklDaLkl. (C.3)
TheN = (1, 0), D = 6 abelian vector multiplet consists of a real vector field Wµ, an SU(2)
Majorana spinor Ωi of positive chirality and a triplet of auxiliary scalar fields Y ij =
(
Y ij
)∗
.
The full nonlinear Q- and S-transformation rules are given by:
δWµ = −¯γµΩ,
δΩi =
1
8
γ · Fˆ (W )i − 1
2
Y ijj,
δY ij = −¯(i /DΩj) + 2η¯(iΩj),
Fˆµν(W ) = Fµν(W ) + 2ψ¯[µγν]Ω,
DµΩi = ∂µΩi − 3
2
bµΩ
i +
1
4
ωµ
abγabΩ
i − 1
2
Vµ
i
jΩ
j
−1
8
γ · Fˆ (W )ψiµ +
1
2
Y ijψµj. (C.4)
In [2] one constructs a vector multiplet as multiplet of field equations for the fields of the
linear multiplet. We summarize the results:
Ωi = L−1 /Dϕi − L−3( /DLij)Ljkϕk + 1
2
L−3γaEaLijϕj +
2
3
L−1Lijχj
+
1
12
L−1γ · T−ϕi + 1
2
L−5LijγaϕjLklϕ¯kγaϕl,
Y ij = −L−1DaDaLij + L−3LklDaLk(iDaLj)l + 1
4
L−3EaEaLij
−L−3EaLk(iDaLj)k − 1
3
L−1LijD +
1
6
L−1χ¯(iϕj)
−4
3
L−3Lk(iLj)lχ¯kϕl +
1
4
L−3Lijϕ¯k /Dϕk + 2L−3Lk(iϕ¯k /Dϕj)
−L−3DaLk(iϕj)γaϕk − 3L−5LpqLk(iDaLj)kϕ¯pγaϕq
− 1
12
L−3Lijϕ¯kγ · T−ϕk + 1
4
L−3ϕ¯(iγaEaϕj)
+
3
2
L−5Lk(iLj)lϕ¯kγaϕlEa − 1
2
L−5ϕ¯(iγaϕj)Lklϕ¯kγaϕl
+
5
4
L−7LijLklϕ¯kγaϕlLmnϕ¯mγaϕn,
Fˆab(W ) = 2L
−1LijRˆabij(V )− 2D[a
(
L−1Eb]
)− 2L−3LlkD[aLkpDb]Llp
+L−1 ¯ˆRabk(Q)ϕk − 2D[a
(
L−3Lijϕ¯iγb]ϕj
)
. (C.5)
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